A novel reporter for intrachromosomal homoeologous recombination in Arabidopsis thaliana.
A reporter system using engineered introns as recombination substrates in the uidA (GUS) gene has been developed and characterized in Arabidopsis thaliana. The non-coding nature of the recombination substrate has allowed us to monitor recombination events between duplicated copies of the intron that are either identical (homologous recombination) or harbour sequence polymorphisms (homoeologous recombination). The effects of substrate length and divergence on the frequency of recombination events were examined. A positive correlation between substrate length and somatic recombination frequency was found as the frequency of recombination increased 183-fold when the recombination substrate was lengthened from 153 to 589 bp. The existence of 11 polymorphisms in a 589-bp recombination substrate (1.9% sequence divergence) led to an almost 10-fold reduction in the frequency of recombination. This result demonstrates that relatively modest levels of sequence divergence can substantially reduce the frequency of recombination in plants. A molecular analysis of recombination products revealed that the recombination junctions are more frequent in the central segment of the recombination substrate.